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3 <110> APPLICANT: Randall, Douglas D. 

4 Johnston, Mark L. 

5 Miernyk, Jan A. 

6 Luethy, Michael H. 

7 Mooneyy Brian P. 

9 <120> TITLE OF INVENTION: USE OF DNA ENCODING PLASTID PYRUVATE DEHYDROGENASE AND 

10 BRANCHED CHAIN OXOACID DEHYDROGENASE COMPONENTS TO 

11 ENHANCE POLYHYDROXYALKANOATE BIOSYNTHESIS IN PLANTS 



13 <130> FILE REFERENCE: UMO 1482 
€--> 15 <140> CURRENT APPLICATION NUMBER: US/09/685,296 
C--> 16 <141> CURRENT FILING DATE: 2000-10-10 

18 <150> PRIOR APPLICATION NUMBER: 60/051,291 

19 <151> PRIOR FILING DATE: 1997-06-30 

21 <150> PRIOR APPLICATION NUMBER: 60/055,255 

22 <151> PRIOR FILING DATE: 1997-08-01 

24 <150> PRIOR APPLICATION NUMBER: 60/076,544 

25 <151> PRIOR FILING DATE: 1998-03-02 
27 <160> NUMBER OF SEQ ID NOS : 54 

29 <170> SOFTWARE: PatentIn Ver . 2.1 

31 <210> SEQ ID NO: 1 

32 <211> LENGTH: 1541 

33 <212> TYPE: DNA 

34 <213> ORGANISM: Arabidopsis thaliana 

3 6 <400> SEQUENCE: 1 

37 ccacgcgtcc gcatctcttg ttctctccgc ccatctctgc tctcttttat tttcccagaa 60 

38 agtttttttt tttttttccg aattccgtta atctcattgg ggtttccatt gatagcaatg 120 

39 gcgacggctt tcgctcccac taagctcact gccacggttc ctctgcatgg atcccatgag 180 

40 aatcgtctct tgctcccgat ccgattggct cctccttctt ctttcctcgg atccacccgt 240 

41 tccctctccc ttcgcagact caatcactcc aacgccaccc gtcgatctcc cgtcgtctct 300 

42 gtccaggaag ttgtcaagga gaagcaatcc accaataata ccagcctgtt gataaccaaa 360 

4 3 gaggaaggat tggagttgta tgaagatatg atactaggta gatctttcga agacatgtgt 4 20 
44 gctcaaatgt attaccgagg caagatgttt ggttttgttc acttgtacaa tggccaagag 480 
4 5 gctgtttcta ctggctttat caagctcctt accaagtctg actctgtcgt tagtacctac 540 

46 cgtgaccatg tccatgccct cagcaaaggt gtctctgctc gtgctgttat gagcgagctc 600 

47 ttcggcaagg ttactggatg ctgcagaggc caaggtggat ccatgcacat gttctccaaa 660 

48 gaacacaaca tgcttggtgg ctttgctttt attggtgaag gcattcctgt cgccactggt 720 
4 9 gctgccttta gctccaagta caggagggaa gtcttgaaac aggattgtga tgatgtcact 780 

50 gtcgcctttt tcggagatgg aacttgtaac aacggacagt tcttcgagtg tctcaacatg 840 

51 gctgctctct ataaactgcc tattatcttt gttgtcgaga ataacttgtg ggccattggg 900 

52 atgtctcact tgagagccac ttctgacccc gagatttgga agaaaggtcc tgcatttggg 960 

53 atgcctggtg ttcatgttga cggtatggat gtcttgaagg tcagggaagt cgctaaagaa 1020 

54 gctgtcacta gagctagaag aggagaaggt ccaaccttgg ttgaatgtga gacttataga 1080 

55 ttcagaggac actccttggc tgatcccgat gagctccgtg atgctgctga gaaagccaaa 1140 

56 tacgcggcta gagacccaat cgcagcattg aagaagtatt tgatagagaa caagcttgca 1200 

57 aaggaagcag agctaaagtc aatagagaaa aagatagacg agttggtgga ggaagcggtt 1260 

58 gagtttgcag acgctagtcc acagcccggt cgcagtcagt tgctagagaa tgtgtttgct 1320 

59 gatccaaaag gatttggaat tggacctgat ggacggtaca gatgtgagga ccccaagttt 1380 
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60 accgaaggca cagctcaagt ctgagaagac aagtttaacc ataagctgtc tactgtctct 1440 

61 tcgatgtttc tatatatctt attaagttaa atgctacaga gaatcagttt gaatcatttg 1500 

62 cactttttgc ttaaaaaaaa aaaaaaaaaa aaaaaaaaaa a 1541 

65 <210> SEQ ID NO: 2 

66 <211> LENGTH: 428 

67 <212> TYPE: PRT 



68 


<213> ORGANISM: 


Arabidopsis 


thaliana 














70 


<400> SEQUENCE: 


2 
























71 


Met 


Ala 


Thr 


Ala 


Phe 


Ala 


Pro 


Thr 


Lys 


Leu 


Thr 


Ala 


Thr 


Val 


Pro 


Leu 


72 


1 








5 










10 










15 




74 


His 


Gly 


Ser 


His 


Glu 


Asn 


Arg 


Leu 


Leu 


Leu 


Pro 


He 


Arg 


Leu 


Ala 


Pro 


75 








20 










25 










30 






77 


Pro 


Ser 


Ser 


Phe 


Leu 


Gly 


Ser 


Thr 


Arg 


Ser 


Leu 


Ser 


Leu 


Arg 


Arg 


Leu 


78 






35 










40 










45 






80 


Asn 


His 


Ser 


Asn 


Ala 


Thr 


Arg 


Arg 


Ser 


Pro 


Val 


Val 


Ser 


Val 


Gin 


Glu 


81 




50 










55 










60 










83 


Val 


Val 


Lys 


Glu 


Lys 


Gin 


Ser 


Thr 


Asn 


Asn 


Thr 


Ser 


Leu 


Leu 


He 


Thr 


84 


65 










70 










75 










80 


86 


Lys 


Glu 


Glu 


Gly 


Leu 


Glu 


Leu 


Tyr 


Glu 


Asp 


Met 


He 


Leu 


Gly 


Arg 


Ser 


87 










85 










90 










95 




89 


Phe 


Glu 


Asp 


Met 


Cys 


Ala 


Gin 


Met 


Tyr 


Tyr 


Arg 


Gly 


Lys 


Met 


Phe 


Gly 


90 








100 










105 










110 






92 


Phe 


Val 


His 


Leu 


Tyr 


Asn 


Gly 


Gin 


Glu 


Ala 


Val 


Ser 


Thr 


Gly 


Phe 


He 


93 






115 










120 










125 








95 


Lys 


Leu 


Leu 


Thr 


Lys 


Ser 


Asp 


Ser 


Val 


Val 


Ser 


Thr 


Tyr 


Arg 


Asp 


His 


96 




130 










135 










140 










98 


Val 


His 


Ala 


Leu 


Ser 


Lys 


Gly 


Val 


Ser 


Ala 


Arg 


Ala 


Val 


Met 
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Glu 



99 145 150 155 160 



101 


Leu 


Phe 


Gly 


Lys 


Val 


Thr 


Gly 


Cys 


Cys 


Arg 


Gly 


Gin 


Gly 


Gly 


Ser 


Met 


102 










165 
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175 
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His 


Met 


Phe 
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Lys 


Glu 


His 


Asn 


Met 


Leu 


Gly 


Gly 
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Ala 
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He 


105 








180 










185 
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107 


Gly 


Glu 


Gly 


He 


Pro 


Val 
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Gly 
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Lys 
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108 






195 










200 










205 
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Arg 


Arg 


Glu 


Val 
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Asp 
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Asp 


Asp 


Val 


Thr 


val 


Ala 


Phe 


111 




210 










215 










220 










113 


Phe 


Gly 


Asp 


Gly 


Thr 


Cys 


Asn 


Asn 


Gly 


Gin 


Phe 


Phe 


Glu 


Cys 


Leu 


Asn 


114 


225 
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235 










240 


116 


Met 
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Lys 


Leu 


Pro 


He 


He 
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Val 
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Asn 


117 
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Pro 
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Val 
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Val 
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Lys 


Val 


Arg 


Glu 


Val 
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Val 
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132 
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330 










335 




134 
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Lys 


135 








340 
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Lys 
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He 


Glu 
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Glu 
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138 
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140 
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Glu 
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He 
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141 
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146 
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Gly 


Pro 
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153 <210> SEQ ID NO: 3 

154 <211> LENGTH: 1441 

155 <212> TYPE: DNA 

156 <213> ORGANISM: Arabidopsis thaliana 

158 <400> SEQUENCE: 3 

159 gaaaaaatgt cttcgataat ccatggagct ggagctgcta cgacgacgtt atcgacgttt 60 

160 aattccgtcg attccaagaa actcttcgtt gctccttctc gcacaaatct ttcagtgagg 120 

161 agccagagat atatagtggc tggatctgat gcgagtaaga agagctttgg ttctggactt 180 
152 agagttcgtc actctcagaa attgattcca aatgctgttg cgacgaagga ggcggatacg 240 
16 3 tctgcgagca ctggacatga actattgctt ttcgaggctc ttcaggaagg tctggaagaa 3 00 

164 gagatggaca gagatccaca tgtatgtgtt atgggtgaag atgttggcca ttacggaggt 3 60 

165 tcctacaagg taaccaaagg ccttgctgat aaatttggtg acctcagggt tctcgacact 4 20 
16 6 cctatttgtg aaaatgcatt caccggtatg ggcattggag ctgccatgac tggtctaaga 4 80 

167 cccgttattg aaggtatgaa catgggtttc ctcctcctcg ccttcaacca aatctccaac 540 

168 aactgtggaa tgcttcacta cacatccggt ggtcagttta cgatcccggt tgtcatccgt 600 
159 ggacctggtg gagtgggacg ccagcttggt gctgagcatt cacagaggtt agaatcttac 660 

170 tttcagtcca tccctgggat ccagatggtt gcttgctcaa ctccttacaa cgccaaaggg 720 

171 ttgatgaaag ccgcaataag aagcgagaac cctgtgattc tgttcgaaca cgtgctgctt 780 

172 tacaatctca aggagaaaat cccggatgaa gattacatct gtaaccttga agaagctgag 840 

173 atggtcagac ctggcgagca cattaccatc ctcacttact cgcgaatgag gtaccatgtg 900 

174 atgcaggcag caaaaactct ggtgaacaaa gggtatgacc ccgaggttat cgacatcagg 960 

175 tcactgaaac cgttcgacct tcacacaatt ggaaactcgg tgaagaaaac acatcgggtt 1020 

176 ttgatcgtgg aggagtgtat gagaaccggt gggattgggg caagtcttac agctgccatc 1080 

177 aacgagaact ttcatgacta cttagatgct ccggtgatgt gtttatcttc tcaagacgtt 114 0 

178 cctacacctt acgctggtac actggaggag tggaccgtgg ttcaaccggc tcagatcgtg 1200 

179 accgctgtcg agcagctttg ccagtaaatt catatttatc cgatgaacca ttatttatca 1260 

180 tttacctctc catttccttt ctctgtagct tagttcttaa agaatttgtc taagatggtt 1320 

181 tgtttttgtt aaagtttgtc tcctttgttg tgtcttttaa tatggtttgt aactcagaat 1380 

18 2 gtttgtttgt taattttatc tcccactttc ttttaaaaaa aaaaaaaaaa aaaaaaaaaa 1440 
183 a 1441 

186 <210> SEQ ID NO: 4 

187 <211> LENGTH: 406 

188 <212> TYPE: PRT 

189 <213> ORGANISM: Arabidopsis thaliana 
191 <400> SEQUENCE: 4 

19 2 Met Ser Ser He He His Gly Ala Gly Ala Ala Thr Thr Thr Leu Ser 
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193 



1 



5 



10 



15 



195 Thr Phe Asn Ser Val Asp Ser Lys Lys Leu Phe Val Ala Pro Ser Arg 

196 20 25 30 

198 Thr Asn Leu Ser Val Arg Ser Gin Arg Tyr lie Val Ala Gly Ser Asp 

199 35 40 45 

201 Ala Ser Lys Lys Ser Phe Gly Ser Gly Leu Arg Val Arg His Ser Gin 

202 50 55 60 

204 Lys Leu lie Pro Asri Ala Val Ala Thr Lys Glu Ala Asp Thr Ser Ala 

205 65 70 75 . ■ 80 

207 Ser Thr Gly His Glu Leu Leu Leu Phe Glu Ala Leu Gin Glu Gly Leu 

208 85 90 . 95 

210 Glu Glu Glu Met Asp Arg Asp Pro His Val Cys Val Met Gly Glu Asp 

211 100 105 110 

213 Val Gly His Tyr Gly Gly Ser Tyr Lys Val Thr Lys Gly Leu Ala Asp 

214 115 120 125 

216 Lys Phe Gly Asp Leu Arg Val Leu Asp Thr Pro lie Cys Glu Asn Ala 

217 130 135 140 

219 Phe Thr Gly Met Gly lie Gly Ala Ala Met Thr Gly Leu Arg Pro Val 

220 145 150 155 160 

222 lie Glu Gly Met Asn Met Gly Phe Leu Leu Leu Ala Phe Asn Gin He 

223 165 170 175 

225 Ser Asn Asn Cys Gly Met Leu His Tyr Thr Ser Gly Gly Gin Phe Thr 

226 180 185 190 

228 He Pro Val Val He Arg Gly Pro Gly Gly Val Gly Arg Gin Leu Gly 

229 195 200 205 

231 Ala Glu His Ser Gin Arg Leu Glu Ser Tyr Phe Gin Ser He Pro Gly 

232 210 215 220 

234 He Gin Met Val Ala Cys Ser Thr Pro Tyr Asn Ala Lys Gly Leu Met 

235 225 230 235 240 

237 Lys Ala Ala He Arg Ser Glu Asn Pro Val He Leu Phe Glu His Val 

238 245 250 255 

240 Leu Leu Tyr Asn Leu Lys Glu Lys He Pro Asp Glu Asp Tyr He Cys 

241 260 265 270 

243 Asn Leu Glu Glu Ala Glu Met Val Arg Pro Gly Glu His He Thr He 

244 275 280 285 

24 6 Leu Thr Tyr Ser Arg Met Arg Tyr His Val Met Gin Ala Ala Lys Thr 
247 290 295 300 

249 Leu Val Asn Lys Gly Tyr Asp Pro Glu Val He Asp He Arg Ser Leu 

250 305 310 315 320 

252 Lys Pro Phe Asp Leu His Thr He Gly Asn Ser Val Lys Lys Thr His 

253 325 330 335 

255 Arg Val Leu He Val Glu Glu Cys Met Arg Thr Gly Gly He Gly Ala 

256 340 345 350 

258 Ser Leu Thr Ala Ala He Asn Glu Asn Phe His Asp Tyr Leu Asp Ala 

259 355 360 365 

2 61 Pro Val Met Cys Leu Ser Ser Gin Asp Val Pro Thr Pro Tyr Ala Gly 
262 370 375 380 

2 64 Thr Leu Glu Glu Trp Thr Val Val Gin Pro Ala Gin He Val Thr Ala 
265 385 390 395 400 
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267 Val Glu Gin Leu Cys Gin 

268 405 

271 <210> SEQ ID NO; 5 

272 <211> LENGTH: 1708 

273 <212> TYPE: DNA 

274 <213> ORGANISM: Arabidopsis thaliana 

276 <400> SEQUENCE: 5 

277 cgtccacttc actctctcta aactctctct cagatctctc tctctctgtg attcaacaat 60 

278 ggcggtttct tcttcttcgt ttctatcgac agcttcacta accaattcca aatccaacat 120 

279 ttcattcgct tcctcagtat ccccatccct ccgcagcgtc gttttccgct ccacgactcc 180 

280 ggcgacttct caccgtcgtt caatgacggt ccgatctaag attcgtgaaa ttttcatgcc 240 

281 ggcgttatca tcaaccatga cggaaggcaa aatcgtgtca tggatcaaaa cagaaggcga 300 

282 gaaactcgcc aagggagaga gtgttgtggt tgttgaatct gataaagccg atatggatgt 3 60 

283 agaaacgttt tacgatggtt atcttgctgc gattgtcgtc ggagaaggtg aaacagctcc 420 
2 84 ggttggtgct gcgattggat tgttagctga gactgaagct gagatcgaag aagctaagag 4 80 

285 taaagccgct tcgaaatctt cttcttctgt ggctgaggct gtcgttccat ctcctcctcc 540 

286 ggttacttct tctcctgctc cggcgattgc tcaaccggct ccggtgacgg cagtatcaga 600 

287 tggtccgagg aagactgttg cgacgccgta tgctaagaag cttgctaaac aacacaaggt 660 
2 88 tgatattgaa tccgttgctg gaactggacc attcggtagg attacggctt ctgatgtgga 720 

289 gacggcggct ggaattgctc cgtccaaatc ctccatcgca ccaccgcctc ctcctccacc 780 

290 tccggtgacg gctaaagcaa ccaccactaa tttgcctcct ctgttacctg attcaagcat 840 
2 91 tgttcctttc acagcaatgc aatctgcagt atctaagaac atgattgaga gtctctctgt 900 

292 tcctacattc cgtgttggtt atcctgtgaa cactgacgct cttgatgcac tttacgagaa 960 

293 ggtgaagcca aagggtgtaa caatgacagc tttattagct aaagctgcag ggatggcctt 1020 

294 ggctcagcat cctgtggtga acgctagctg caaagacggg aagagtttta gttacaatag 1080 
2 95 tagcattaac attgcagtgg cggttgctat caatggtggc ctgattacgc ctgttctaca 114 0 

296 agatgcagat aagttggatt tgtacttgtt atctcaaaaa tggaaagagc tggtggggaa 1200 

297 agctagaagc aagcaacttc aaccccatga atacaactct ggaactttta ctttatcgaa 1260 

2 98 tctcggtatg tttggagtgg atagatttga cgctattctt ccgccaggac agggtgctat 1320 
299 tatggctgtt ggagcgtcaa agccaactgt agttgctgat aaggatggat tcttcagtgt 1380 

3 00 aaaaaacaca atgctggtga atgtgactgc agatcatcgc attgtgtatg gagctgactt 1440 
3 01 ggctgctttt ctccaaacct ttgcaaagat cattgagaat ccagatagtt tgaccttata 1500 

302 agacgccaag cgaagacgag aagtcaaaaa cagtttccaa aattcctgag ccaaattttt 1560 

303 cccaagtaaa ttttttaacc tcaatgttct tgggcttgcc caacttcttt tgcatctttt 1620 
3 04 cctcacttgg gttgtaccgg tatttggttt caagaatcac cattttgggg ttttaacaaa 1680 
305 taatttccaa ccaaaaaaaa aaaaaaaa 1708 

308 <210> SEQ ID NO: 6 

309 <211> LENGTH: 480 

310 <212> TYPE: PRT 

311 <213> ORGANISM: Arabidopsis thaliana 

313 <400> SEQUENCE: 6 

314 Met Ala Val Ser Ser Ser Ser Phe Leu Ser Thr Ala Ser Leu Thr Asn 

315 1 5 10 15 

317 Ser Lys Ser Asn lie Ser Phe Ala Ser Ser Val Ser Pro Ser Leu Arg 

318 20 25 30 

3 20 Ser Val Val Phe Arg Ser Thr Thr Pro Ala Thr Ser His Arg Arg Ser 
321 35 40 45 

3 23 Met Thr Val Arg Ser Lys lie Arg Glu lie Phe Met Pro Ala Leu Ser 
324 50 55 60 
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